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i nt$m i j mgt&m? ^vma^mzm^r - 
■tmmm&zmx-t&mm.mmmmiiiD^&b , 

£fi£#at, 

- ; y%K&&^&X'&j8 l Ztltc7V *v-iSW£&WB. 

m®n-*¥^Mmiztovzmm&mffi&fi-0>wffi 

fit, UE^HKBlttEaj^gb^^aj^S^&Bai^KE 



tmm®&&wm<o&®mmv>--*¥mgmfsimz s m 

t -t&msm s iztm^^mmmmmkm. 
-?iznfc^hmmmKzm^%mL<nw&m*mt 
mm^m^m^-u^mzmfhtii 1 1 tc, 
%-vimm^mizm^-T- 9 i,znm-thmmmizzms-f 
t, 

4 w 1 «t=ie*<^it*iw»Ei«asa-c«jas 

[000 1] 

*HaMm&8t ( Yisj >y?4><.) izmmtximzts. 

$HzW?Z> . 
[0002] 

-r -f y~? h x ) 7 xmm&i&mmi. mmm^-ft-tx 
wmnmzVimm^mm ( m^f- 9 (cmjc-t s mmm 

<7)T97-4 7~?VV9 XlSa^SiSO IOC, T F 
T (Thin Film Transister) ■^ffM^^'^^ 
(TFT-LCD) b % JWISKP^^^I^iffllKEfiS 

$ixi>y- h F5>f AijJ:if>f y^y x-^bimi. 
^TFT-H^m.ik^^^-ii'^n^ixX^h. i 

COT F T^CD?R a a a ^^: ^ a-;KC*JV tt, F U-f 
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®8&-v±f&ztitc tm<7)¥gmw&<7)>pfr h , as? - * 

=5rfc. iOid&Mi. flitf, #1^8-8666 
[0003] 

*vl/O±Hffi<ffcc0S£l;:#o T , ^B^^/I^flffft 
JgfcLT. XGA«^-|<O10 24X7 6 8lS. 
S XG A^it- KcO 1 2 8 0 X 1 0 2 4lf. UXG 

A^^-Kcoi 6ooxi 2oommtzt>%z>»M 

m±MtfssmkT>y\s\$$<b ornery f-^-vTUBt 
mumTmwzmmvx^i mmw-i 1-19221 

2##BS) . 

[0004] LA 1 L3r#£>, friSli£»**)%ffca?i*£ 

«&$ii&T v**-i?mm$g&mz-- fevm^ME. 
-5-<o^tf>. -* 3 Raa«iiairttc«i!iiE««^«t:ep2in 

f&&jTb a m^m^^iv^mmit^m^z^ -> 
x. w&m*m<nn.ffiim. %M®m.tf±t><%->x% 

*-i?W3& Hu-r >m^mzmi&Lx i>. fhxf 

ftS5tm^flE* { /h$<^S«0T', J: oTti. Fl- 

[0005] *^Hj«i, friss!*^a?o(sis^$:w^-r 



^mzmmztiz*mi>&m\3i®imiz}3^x , mm 

£fcfc:&6. **^H<0fl&^)BWli, Mb b b 
^Hffi^*^TSgt $r*«flf**t«-r •£> £ b \zhh . * 

*imb%zmijzmm~r&zbiz$>&. *mn?>miE 

[0006] 

%m<r)o*>. Kmrnfthncowmztsmzmw-ttitf. 
$ ^mmmmmmx'h ~> x . 

&mm^mz&jiL. ztamomisiwz, mi&m 
mmmmiR^x-mtK^tif^mmK^miSim^mz 
vtfi-t&xj y+yy^fStzn-r&zbznwLb-th. 
m^mzxixtf, -r^^-'Jtmmz. 

*¥7£^®mz&Bkmm^mizm%;ztiz>mmm&<?> 
m±i'<ji'<,zmttzmi±b%&cr>x\ ^m^m^m&i- 

z b tfx-z . »mmm**smt % o . m^m.^m^± 
wmftj} { *imb%z. 

[0007]ift. *f6W«, «Eft*S^!E«t=fl!fflS*l 

msmwmn&mmmco—fcw-m&mfflfti'Z . &mwm 
ism^®TMiRztLtzv§m%m&&vmm^mziiij] 
&®m®w\-com®co-*¥7E&nmz}5if&®*b 

frt&zb£ftmb-t&. mtttmzztuf. 

mmmmmmwi)>t><o®miz&i>t>-r. &wmcow% 
&?>.mmz im-fet hzb tfx- * . immm^m t 

T, l^v^m*»<o^«^ISIIHSiE*«i*i8Efl« 

^mmvh^>. mttmzxtux. mmmmm^® 
frtz&ffitfmmmz&^AHzftmm-tz t * { -e# h<r> 
x\ m^m^mmcommm^^mbL. m^^m^F 
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[0009] 

=5rfc. f&8J]co||^co^li£»f S 

<*^* { 3iffl$fLl»^^S^**m^>01{i. * 
«»WBJH $ *l 5 T F Ttf*tf>jfcfiSlij^& v-' a 
*^fi£Sr^-f yo-y^HT'*)!.. I§10^^V->T. 1 Oli 
?K#Ii3e^\**/l- (TFT-LCD)t35 0, WLgkm^kJ* 

i9. waaK^JBO^-iirSt^fe:. is-iVtfn-mz 
Sttfe AP A> £>B*t£l3co v—/ HsfOrtfiHcffiJii 
SrttA. ttihU PI««c<?D5Wlfc:fiBlS«*a!i"9 
ff»fC«Mfc&*i.4. TFTgifcco^XMLktctt. # 

*tt*tfK[iiK%a < i c ) -cf&££ft£«sccoKw ^ 

H9>f ^1 3 0*5 J:Vy-h A#«*3ivo> 
s. 4 yfyx-z.mtitizmmztih'i >?y*-x& 

i o o liaaaw?*^ i o oa*«fc:Eas*i.4 . 
[ooio] (ii t^tiSHi^^^^ i onmrn.) 
m 2 a , hi {^-fs&fifuj^ i o co— wco^ W0 

-rs. #BSs«i. mm-t&2*cr>m j $m. ( vv4vm^ 

m (D) (G) ) fc, R#*-*2* 

<Ofg^-|ft ( y- bfl^-gft ( g > k w vfi^-n 
(D) ) 4:<Z«iaMBi*rtCES§*LS. #B««WJR h 
(TFT 1 , TFT2) 3-B5»cO?I 
Ih^^yX^ (TFT1, TFT2) coy-X«fi5 

a*«ffi ( i to i ) tc«tt$n*. 4^, asm 

fig ( ITOl ) tzi^ynm ( I TO 2) tflDBCfflUI 
W^ISfT^fi&OT-. HXttfi ( I TO 1 ) fcat^l 

kito2) tcora^ji. ma&m. (clo tfwm 

fc*6K3*l*. 3 jfUh^V-^X* ( TFT 1 , 

tft 2) oy-xmt S>rS<?)y- hfl^ (G) 

coratcte. fflms* (cadd) a«««s:h.s. 

[0011] 03(4. Hi K^rajn*^'*^ 1 0 co 
ffcco#Jcoa£{i[5]g§ £ ^TH-Cft h . 0 2 (cijcfWii . 

^aoy-na#» (g> tv-^iii: <oru=# we 

fi (CADD) jWBj«S*vOv&#. a3t:St«cOfff 

tusre(4. &mm^m icnj ty-x»si:<oiat=« 

ftS* (CSTG) jW&SS*lT^*jS*«»SroTH 

jUX'IZ. frS<oy- hfS#« (G) ^XjWHKSI 
(CADD) ZftLXWm'KM ( I TO 1 ) izmv&tsco 

JfMr«**«rffif:*4. 02. 03(4. 



iC^iKftJbjV^/^^HHIIKSr^LTtJO. 02. 0 
3£*JWC, ARIiSiftrfcS. 02. 113 

itX V . 02. 03 (c^-f fg H a H 3^ 1 0 K V ^ 

-c. mitfo£smztLiz4m&?)imh5>2SA9 (t 
(d) £«a$*u #Kn>-fi^t8 (d> wrm 

0#B*<7)?S B a BCI^i)g«JE5:EpjDf £ y\*5<f'< 
1 3 0(c8SMSii*. ifc. 1T#ffl£ffiB§*ifc#H* 
ic&ftftifMh?}'*'.**' (TFT) oy-btSi. 
*H-Wty- hft^lft (G) #y-Hf* 
tft (G) (4. l*¥j£aEi$ISL 1Wm*>#H**>f«Rh 
y>=JX9 (TFT) <0y-b1t*itjt2Effi*J®E (IE 

y- h -f vn* 1 4 0 CSSRSiiS . 
[0012] <01 t^rr-Yy^^i— XSSI OOOfg 

mtnmm> aiK^-f v^7*-x»i 0011 

1 1 0 fc«M@SS 1 2 0 1 4>feflWES*i 

^k$ijpss 1 1 o(i. im<vmmm®m < l 
s i ) *»<5,»j«sn, 3>v^—?*m\frt>mmi*ti 

ffl-r-^ (R • G • B ) *mz^ HWvH7-f^l3 
0. fcitX. y-hK5>f^l4 0*»J»-K|W-S. 

^$ijffli^gi i o«. f^xrw ;M 

>VVX («*-r-^lROa»ll»fifg^) Srff-^lftl 3 5 
t^-LTiSl*B«)KW yh'7^^N*l 3 OtCtiS^L. 

$ 4. t= . sttsx o fc#te i m<r&oFT— ^ & . 

WU^^yi 3 3£*M/tKl"f>'l<7'P*l 3 0 
t=aj*-*-4. ^-coi^, a**iffli^ai 1 Oli, #HU-f 

7X3 v7 (CL2) (OT, #t=. ^O y^ (CL2) 
fcfW-4. > t«^13 1*^LT4B^rt-*. 
[0013] A-^ffll^^cO^x— ^{46 

b'yhT. lB^ffi. AP*>. * (R> . S (G) . # 

( b ) co£-t-"-?£ i mmz Lxmmtffamzqm z 

$ ix tz x ^ - h t VlsX t,z X 0 W. 1 # S co F V 4 v Y 5 4 

a 1 3 oictittsx-^^ -vj-mfficr)? y^-mmmm 

$ix4„ ^coSl#acoKl^-f i'K^N'l 3 0fct5(t 
ZT-y^ vl-mmcriJ yJ-MfttimT-t&k. ^1# 

2mS<OVly4 >V^4 Al 3 OCATJ?^. ^2#S 
CO H U W y K 7 -f vn* 1 3 0 tCfctt 4 r- 9 5 y f-0ff§cO 
7-yf-t6^'SiJP$^4. WT. |SI«tCtT. #HM 
y F7>fA' 1 3 0(Ci>(tl.x-^ 5 y^-lHlS&c07 y 
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too i4] m^mmmmi 1 oti. f^rn 94 

St. 1 fc^<F>W&F~r- 9 tmi L£t>Ot LT. # 
H U 4 > K 5 -f A 1 3 0 (Cfc (t S f - * 5 -y f-HK fc* 

•< 5 >?mmm7 o y ? (cld (UtT. a >y 
? (CL1 ) t^-TS. ) S-fi^-IRl 3 2**U/t#F 

[00153 a^. m^mmmmi 1 o«, 

HBMg^I^ (FLM) S-ffi^j-tS. ^»J« 

stai ioii, *TOHMg#Karo,vc, i*¥^3eb# 
BM5C. JicWWHttfc^n o^y-hft-f-ia 
( g ) izmw u r^«jE^ math «t 5 *=. 6#« 1 
4 1 z-frLxy- b f 54 x 1 4 c\ 1 ^TjeaE^fiaa 

^C7)^7h^D-y^T$)S^Dy^ (CL3) fttilTrf 
(G) fcJ&KSftfcaftOTfcKh?;^.** (TFT) 

a*. i*¥^EB*igoia^iit--s.. uLkammzx*). 

[00 16] <Blfcigr$-«*IH»l 2 0«D«Mi> si 
fc>irr«ailHl» 1 2 0te. iE«E£j«|IH» 1 2 1. fit 

ff^mssi 22. a^ymm (m^vm) m&£.f&® 
» 1 2 3 . y- htt&VEE&smft 1 2 4 a»6flij£Sft 

4. iEmE£j$,®mi 21. mmffifejgiiiss 1 22(1 

1 2 Hi. <yU<±\ IESte<0 5Mc9|igflS2fettEE ( V" 
0~V" 4) £. *«JE^fig01f§ 1 2 2<i. W*if. ft 
SHtO5ffi<0PffiiaeWEE (V" 5— V" 9) ftftTrT 

5. C^iEffttoPWBeMlff (V 0~V" 4 ) . 33 
■ktfftStt^HHMSWffi: <V" 5~V" 9) ii. #F 
H^H5>(A1 3 0(C«^$ix^„ QY^IV 

3 0(c{i. &j3RIM£ai 1 0 3&>£><o3cStffc; 
fi-f- (xaHfc*-f $ >ym^ ; m) t . 134$: 

:*LT&&$*1|>. ntymaS^BE^HIKl 2 3«i^ 
^tt® ( I TO 2) KWJD-riWWffiS:, h« 
fismE4^lHlK 12 4 «ip?§| h^yy'X^ (TFT) tf> 

[00 17] (lH;^th*Wyh'7^^'l 3 0«ffl 
j£> 04«±. 01 fc^-KU-f 3 Otf>— fll 

4 Al 3 0<i. 1 <I?)¥#ttJfc«[IlS& (LSI)Hi 
JftSitS. mmiz&^X. jE@tt©M*JBEt^c[HlS& 1 5 
1 ate. 2E«EEffejfiHIB l 2 1 t^X^ixhlEm.^ 

5m.<7)f§mm!mm (V o-v- 4) ic^o'ivc. ie 



«1t06 4l«W^HH«WE*4jSL, *JEAx?-ryi 
5 8a£*H,TiitfJlll»l 5 7fciJWr$-&. ftfiittl^P 
mflE±Jft[Hl8&l 5 1 b(i. ft«E*«0»l 2 2*»<aA 
^$^Sft«Sttc0 5fflcO^P»m«E (V" 5~V" 
9) tS^UT. «raa6 4l83liaiBllttE££j£ 
t, mjEA^-f >1 5 8bi^Lraj*HI»l 5 7t 
ittfrtS. HU"f VH^'fAl 3 0<7)$"JtafHl?&l 

5 2rtc7)v7 hU^^HIWl 5 3{±. «^$IJP^S1 
1 0*^A?j£i"U>?Oy? (CL2) fc*-?vvc, A 
^U-^'X^IUKl 5 4<J r )f-^K0a^fflm^-Sr^fi5: 
U A^l^^^ESSl 54tcJU^-fS. 
[00 18] X-f]]y'J^9^mi 54(i. v7M/y'X 

*^SiWS!«l 1 0*»^A*5<t&^o«y^ (C 
L2) #6«6h'7 h«^7-'-^$:t±17J 

2ts^c^-7t'tt 7 -y f-T S . X h U- is']/ ~JX 9 ES8 1 5 5 
fi. fl^iJP^«l 1 0KA*$h^^D7^ (CL 
1 ) (wJCtT. A^P^'X^HIKl 5 4|*l^f-^ 
$-7-yf-TS. Z.CDX bU-iSUiSXfWl 5 5iZjR 
Oii*fL^^r-^te. M3S& 1 56$:^- 

L,raj*HI»l 5 7tA*S*i*. ai73ES&l 5 7(2. 
IE®ft O 6 4 P B 6 M(73Pgiffl«S . h h ^ ^iflffitt W 64P£ 
Mw»H«£Efc:*^# . a^r-^^fEtfc 1 oopg 
P«jE ( 6 4P B t |)5c7)4'^ 1 mwmWi±) ZMiRLX. 

#Kw-fy«-^a (d) Kifcfrrs. 

[0019] <n 1 tc^-r^a*^* ^'i-zKO^SE-ft; 

mm-ftm -mtz, m&mn, «n#raiiit«E (esse 
je) vmuztixmk* m&mwmzfiwizitzti. 
mmt Lxm&m&^zmzL. m^m^m^mnb 

hZblZtcZ. Ztl&Wjik-t&tzMZ. jsa^^^j- 

t. wmwMizwtiirf&m&z. — %.m%mzjm&m 

3<»S«E^EPJD-rSIBt!)^St LT. y*t#^t 3 
; t>-KlEj£c7)2iiOO*^* i 'ftj^>ix-Cv»|. < . ntyRi 
St(±, 3^m€BcEPflB£ft£mEEtffl*tt»=lMra 
•T-i.^EEt$-. 36StciE. flt=R(B$*6*«T*4. 
iJt. 3*y*fi5fc£t(i. 3^ym»c6pJ[i$fLSmE 
ft— ^tL. H«fl:»c6pS[rrs«£Eft. atyfic 

S^T'$>S. 3ty«S«ll ( I TO 1 ) 

icEpjn§itS*Ec75gifi*<. 3 yfcWi&tzr&tzlt^ 
2fgt^r0. L*^flWE*<fiv^aMii3&*BII»Sii*V^|R 
0 «EE?) H 5 -f / <tf«m X 1= «r V ^ t W d XMfffo h 

kk mmmt>t$tt&n<r>&xmix\->h Yv 

[ 0 0 2 0 ] E5te. m^e^^^JL~^<OB9^f'At 
LT. H -y hR^ftftffl Lti^iZt5\^X . HW> 
H7-fA'l 3 0j&»6HW ^fl^ (D) tcai^^ixs 
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&B e a iM&mE (ip*>, mmmm (itod izwmztx 
h mmmB. ) s- $mt h tzub^mx-h * . M^m. 

%m.y «f VX'\i. H L-f y y 5 -f A 1 3 0 , 
g<OKU-f vfS#» (D) fc. atyfi ( 1 TO 2 ) 

fcefiMztim&mmmBt (vcom) (c*tL-cft«t 

BOFH >fS#» ( D ) (c . a^&ymffi ( I TO 2) 

^mnzti&mikmmnm ( vcom) (cwltiei^ 
«aiff (HSTtto-cst-r) tfaamsns. $ 

^13 0H, $1&#BcD FW >"fi-*5-i§& ( d ) tclffi 

( d ) iznm£.cr>m£kmmmmtfmn2ti& . 

[002 1] #9W>«c?Dffi14{i7U-A»tcR 

?4>X'&. KW^K?-fAl'30K. ^Sa^ 
Hl^-f Vfi-fjg (D) fcJESte^SAKl&WEa*. 4 
fc„ «S#B^ H p>f yfi-f-fg (D) tcm^tfO^lg 

>T-J4. N'MyH7^Ai3 0K. «HRSBtf>Fl' 
ifcSBO p p>f yff^jg ( D ) cj££4£«)ttjiAgtt1KE 
0. Kl^-Oft-f-H (D) tcftJju^ix&ttJE** 

mm&b%&titb, a^y^m ( ito2) ^mmhy 

yfx? (tft) <?Dy-hTOSt:aax&«aJ'M»ra* 

fc, z^ymm ( I TO 2) (cgtft««8K*^ i S:<«BE 
^T* i ±^<^^^rv^*'), 3tyti ( I TO 2 ) CO 

[ 0 0 2 2 ] <*^Sfico^©o?g B B B ^^ * -)V<ry® 
«w»*> m6ii, *mncr>mmcr>mm 1 o»HMKs*t 

$rfc. .Zc7)ia6-C'{i:, FW 
>"fl^ (D) -^SfcOOflUft^LTlsO. 2 
2 014. #Ji.J4\ n^B^KU-fvfcJMRfc 
WWHW fK^-fAi 30 <Offi 
A^-yFfcSr*-. 06fcqrfJ:5C % 

w>F5-f^*i 3ooa}*ig»i 5 7t±, T-'^-^m 

S82 6 it. m^Tyy'W263t. ^cof^-yWi 

S§2 6 ltiittTyT®&2 6 3tcr>miZ.mthtlh7° 
, J?"+-i'*®B2 3 0fcT»j£3*t&. 
+-> f llI»2 3 0J±. l/^y7MHK2 3 1i:, 
•yf-®» (232, 233) ^ 
ES&2 3 214. ( C P c ) £ J: 0 . — tK^F^BH 



»2 3 1<0SMJ#A*$ii*. •xf-tHS§2 3 

3 (± . -tk^tSejwh wwr'jft- i^fflamw^Hia 

rvr@K2 6 3t:(±. T3-^0R2 6 3<9ifi7J#A 

>13#* ( D ) Kt4. K;l^7 MUSS2 3 1 izX *) , 
t3-^0S§2 6 3*>£ffi:ft$ft6*Sr-?lc*fiSL 

y-TWk2 6 314. -r'3-^lHlS§2 6 1 c0i±J7J^jIBi 
L. FW yft-SHS (D) fc, «Sc7*-^titlCUfcB 

[0023] <flaw>jRARjS ; E ^*A-/uoai^jia» 1 
5 7 OflflS > @ 7 U . aawMS A*** a - A^O F U 
JyVyJ^l 30«oaj^j[H]SSl 57cOfl|^S:SVt0-C 

^cfe. c on 7 -c-t, i ^coas7j^«o^ia* 

->>"|M]S&3 0^j;0, r'3-^[2lSS3 1*^'. aj7JT>-r 

m»3 2*»6« | 3*Sii. aj*ryrig»3 2{ctt, H 

jeWEEtf5TUf-+->'*«EE ( Vp r e ) *iA7J§n.«». 
(D) icli, 7'Jf+-yfE(Vp r e ) tfmi&Ztl 

cowmnm (itod cr>w± : £fc£^-tmx$>&. % 

WBBE<o«ffl'</l'**L. PClSi±7'Jf 

^coH»«ffi (itod <nmE$Bn*&i-. zmms 

[0 0 24] 12914. H7tc^-t7 o, J^-> ;; [niS§3 0 
*tft*tfe«^0H3B«* ( I TO 1 ) ^«E^»$r^ 

-^0S&3OS:fS^^«4. S*{4. 7"Uf-r-^ 

raart^H^mEcoru^-v-^mE ( v P r e > tj: 
03tm^ixi»«o-c-. znm&tLx. KHS'K^-rX 

1 3 0*^^^SSc7)ffi^'fi^«{!itc? l J3i-ri.4T-<?) 
^ (tDD) (4. H8C^-f«-^J: , 5/h$<-rS>It 
mi. 01OJ4. ntytl ( I TO 

2) c^§ixi»3 ; ey«E (vcom) fccoifa^** 

3 0 £R»tfc*£tf>H*ttlfi (ITOD £OSBa»S: 
^•t. ^rfc. /-vj*7>f h^^7 , <o?S B 3 B ^yN*^ 
T'(4. S^*{5fc. ntytE(VCOM) bOW.QM 
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A«5rJ: fi^mati^E (VCOM) toll 
{4HAvh§v^tc{4. (ITOl)ll -J£ 

TVJ-r-=Jn,l± (Vp re ) £-t'ft*$;ft.7tf&. ft** 

mcycs'iji-fso-c, zn&mt tx. kwvk?^ 
ai 3 o*^a^s«<7)M**^«{atc?ij^-^^-c 

oi^ra ( t d d ) te. m9lz^i-t§r&£ y )i>'hZ<-r& 
zttfX'$^\ ap*>. 07^-rr'j^-^'iais§3 
o T-ti . -7K^s«grat km v<g#»fc:&tt3 as 

PgtittJE i: , n * >W± (vcom) o*ffilfc&*/J\§ 

[ 0 0 2 5 ] HI 1 {4. *mmc?)&mc?>7 Df-A— i^S 
S&2 3 0 *iftttfe*^)B3R«fii ( I TO 1 ) 0«E^ 
tt£jjr*\ ltt, 01 OfcllllL Si&m&fc. 

3t>lff (VCOM) fc<0^2g#/h$U<§£-<7)H* 
W(ITOl) coUE^ttSr^-T. *ldfc<^JBJB-C 

*4. a^tc{±. yji-^— : Jwmmz^ v^iv^yvm 
as. tamnkt lx. *mm<7>Bmx'ii. — **pj£s 

n^yflJE ( VCOM) i:cO*{aH*i/h$v^^c H K 

w > f a 1 3 ofrtz&^imnwm&mi&wmz 
smt?>*?w*iB ( t dd ) {4. 01 oiz^m^x 
r )i>'ht$<-t&zt#x't<2>. ttz. -*¥7&mmz 
vva yimmzm^iihmmm±t . a^>m& 
(vcom) kcr>m&.m*±z^m&x'$>'?xi>. u< 
>ui/7 MHSS2 3 i x-mmiy^M^y h^titz^mm 

f 9 -f a 1 3 o *>^av v^owRjjflwtmffitciijjg^- 

4*"C<0I$ISI ( t DD ) 01 OlZ^-tm^J; 0 fc/h 
14. -*¥^3(8iart{c. B*(ciEfli14c7)|!giS«ff&# 
E£##jMf KU-f yh*7^fAl 3 0#>£>jt 

D ) Z , 0 1 0 £jjrf*§3-J: 0 i>/h$ < TS £ £ i: <4U 

aa-ct*^. <iu £<o«^{4, «ee*>*/Jn|rh**«3 

*>M& (VCOM) Z^blz LXKMlztch Z t 

[ 0 0 2 6 ] 01 2 {4. *HSfe0^ffiOT'Jf-^-^'lHl 
IS 2 3 0 Oll:#:a<J&®S§«)&£^-f IHISSH-Cfc S. II 
2£*rt[sMj£-e{4s IEIitt<OlHl8&l4. jE&ttDBiR 
*E*aj#f5i*1ttEfflT3-*Til82 78fc, pIM 

oshy> : Jx? (iaT, mic PMostftrrs. > 

(PM1 1 ) &4tA'PMOS (PM1 2) fcTMIMSSil 
5K;l/y7 MUffit, if^-Tyy (OP 1 1 ) Tffitfi 

zti&itiJiTyrwt. x4 y^m^mmthPM 

OS (PM1 3, PM14) X-ffifcZtlZ. mmiz. M 



MMOShftrTS. ) (NM1 1 ) fc4U'NMO 
S (NM12) b-em&Ztl&W<JUis7b®S(lt. * 

^T>y (op 12) "Cfli^ixsaj^r^riaBfc. 

X-f yf-[slSg5r1S^;-r-S>NMOS (NM13, NM1 
4) -CflMtSft.*. ddT". PMOS (PM1 3) *34 
t/NMO S ( NM 1 4 ) (4. SUffllfl-f- ( C e n ) X'UWi 

PMOS (PM14) j34t>'NMOS (NM1 
3 ) {4. 8HJ»I# (C P c ) -C*B»3*l.*. 
[ 0 0 2 7 ] *Sdt<0JB!BTI4, WJ»g# ( C p 
c ) {4, 9 D / ? (CLl)t*0, fflflWS^- ( C e 
n) 14, 9u>y<7 (CL1 ) OKK^nv^SrffifflU 
U&#. Cia^O$lJfflIfi-f- (Ce n, Cpc){4, 7o 
•y? (CL 1 ) frt>£.m-hXolZLXi>£^. ttz. 
byy^yry-hmm (TG1-TG4 ) {4. — 

tz. mm. ssi*@<ofw <d> tm4 

SBOKH^fi^H* ( D ) 3EStc«J0#i.T. 
aj*^'-/H2 2 0t:aj^l'r'i>. dc0h^>-X7ry-h 
HISS (TG1-TG4) ZmW-f&fflfflm-^ (ACKE 
P, ACKOP) {4. 3£Stft;ft-^ (M) irt>£jlLZtl 
h. 

[00283 012 krjjrf iEftf±SD[I!S&-t14 . TO f-V 
-i^BISIt, PMOS (PM1 3 ) *^Vfc^rO. PM 
OS ( PM 1 2 ) OL#V->ffi«E ( Vth) ^i(tfl:Ei/ 
W777L^PIItE*>*. h'W>«^« (D) 
tt^SixS. ^^c. ft^tt^HJS§-C14. TV^-iSM 
^C. NMOS (NM1 3) tfj-ybtcK). NMOS 

(NM1 1 ) cOL#V^<i«E (Vth) ■frfdliWJH<"<>U 
mvLftHltE^^ FH ( D ) 

SilSo £cr>01 2t:t>V^T. Vb 1{4. PMO 

s (pmi i ) <r>y- hmmizmnztiz^ txw 

E, Vb2(l NMOS (NM1 2 ) (7)^- h«ffi(CEp 

[0029] imm<r>mm2. i m 1 3(4. *«w<ose» 

£^»2^TFT^c7)?gfB** : t^JL-^fc*J(tS H 
U^yYy-U^l 3 OcoajTJlUSSl 5 7cO^*1tB)c$:^ 

•f0-e*s. SnK £co0i 3TJ4. bu^yfs^ 

(D) -*a^0c7)«^^^L-Cfc0. 4fc. 06^ 
■rtiJTJ^N'-y h'2 2OiO0^t4«B&tT^S. KIT, *H 
Sfr9J$&c7)FW y^^A'l 3 OcOffiTJlUSSl 5 7tC 
out. frieHJfe^SIl h^ffiitjtt^iiNXcKffl^- 
4. 01 3(^-f4dt^ *HM<O^ffiOt±i7J0S&l 5 
7<7)7-'J^-v-i/|o]8§3 3 0{4. ^T-'-^^'ATJ^a. 
SJt«0S&3 3 1i:. X^-yiHUSS (33 2-336) 
ktMBiRSii*. «*<a»JBTtt. Mi tf» PifWtJE 
3 SBki^fiJ t . m& 3 gHBK^MW tfc 
«-SPg»lC rUf-^-S^BHrtC VP re l-VP 
r e 3<r)y°m-v- : Sm£i. KMyS^»(D)t: 

[0030] HRfc. KM y<a*« ( D ) tttl&§a 
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co&mx-a. -*¥%gmmz k w ym^m ( d > 

3 3 1 T«5eU ^cr)Jtl2[lIS53 3 1 coffiSfSStc J: 
0. ■X-i' (334~336) 0^fn*>l-9$ 

LT, V P r e 1— V P r e 3(070^-^—^ 
fiE£>-o£, h'W (D) tc«|&-rs. dfUc: 

J: 0 , *HM<7)»®T'(±, H H yft-f-H ( D ) 

-rESS2 6 lc7)aj7JfciilffiL, FMyi^l(D) 
die, ffi8EII*«>JBJIili:P3«fc» 

Al 3 OcotU^IUS&l 5 7«-W*>MflcW3:BK«jS* 
SrnUKHTJbft. 014tc5rfig»Ttt, PtP«ffi^ 
WEU'Wfr 2g»fc4NWU ISK2«Bt=af!lL.fc# 
KPgtetC rUf-fr-i^BBrtK, Vprel. V P r 
e20ry^-A—> i «JE^. FW^fl ( D ) (=« 

&-r-g>,, BIJ*>, EH4tc*^Bi»Tii, 3t^x-?<oe 

±{4t'>/h (MSB) <7)m& r 0 j <50^fC NMOS 
(NM2 2) a^ffcarO. r'J-f-r-S^HIHrtfc, v 
pre 2 <orUf-r Vft^iH ( D ) (C 
{ft&SixS. «*7*-^<0«±fflb*'yh (MS 

B) <50tt*< r 1 j <7)B#(c, NMOS (NM2 1 ) **^>- 
rUf-V-^BiarttC, Vprel<T)7'Jff 

-i^WEtfKM' (D) L^* { 

or, 014 iztjk-tm&x'h , Htnanfts^® 1 t r« 

[00 3 2] [H5ficO^®3] fHEH8-ai 1 (cjjrT 
IfflSI ( tDD) li, KWyh'5-fA'l 3 0*»tav^S 

«^B*<o**ycS^. fit, *niiscr.^®t'(i, ?g 
iBrtt h i^f >-fi#ia ( d > s r u^-y^: 

E£S < -f t i. o i>z L tz h coX'h h . * <0fc tf> . 
COmmX'l* , 4*3tE § *IT ^ S 7 -f 4f<0««fc:« L 

4 yh'5^A'l 3 ortt=»»t^«. HI 5<i, *^Bfl 
vm&co&m 3WTF t^cWb*^ 
*t*FU-f yh'5-fA'l 3 0^>7>-^lMll?Sl 6 0£tf 

n>y? (CL1) Sr^^^h-t-i. 1 Ot' y hco^^y^ 
@8&T'£>9, iOrt^y^lIIKl 6 0(i, 7P-jMSiS 
fi^fi^ (FLM) t'U-fe-y Z.<n*i*7V9® 
8&16 0cO9#B<7)ttS7J (Q8) fc, 1 0#BO£fi7J 



(Q9) «£, yrmss (nori i > (cA^Six, 

M(NORl 1 ) cOtBTJfiftJffllfl^ (NPC) ttc 
h« ttz. *»>y^lHliS16 0c7)10#S<7)ai7J (Q 
9 ) (i, 4 wn'-^EISS ( I v l l ) TRRSfiTIM* 
fi# (/Qo) fc=5:>5, wn'-^IsISS ( I v 

12) x-R^tLxmmm^ (Qo) t%h. zzx\ 

(/Qo)ll (Qo) <?5RIEaj*T*Sii:&*LT 
[00 33] lai 6(±, *f6flHoSOtOJgJB3<OTFT 

•C'ftS. ^^^^[HlSSl 6 0<759#a^tB^J (Q8) 
1 0#a<Ot±J^] (Q9) ro j cTj^t; 

w«<i# (npc) im i § h (mT. m 

C ) •C*>S^f, NMOS (NM3 

3 ) NMOS (NM34 ) tf* Vhtch* *cr> 

^^^^0S§16O<739#B 
cottJ73 (Q8) 1fi r i j (c^rS4T-« rUf-^-^'XBS 
rt(2, rU^~S^«flE3&»HW yft-^S (D) fctttt 
S*i=firv\ ii^Vtrm&X 6 0^9#a<7)a3^J (Q 
8) . fcsv^i. 1 0#a<7)if};*j (Q9 ) * J r i j (c^r 
•St, SfJfflifi-^ (NPC) liLowW (UT, # 
(C, ) T4S«t, NMOS (NM3 

3 ) A^^, NMOS (NM34 ) *>'^7i;^r4o 

[0034] zcotztb. *9m.<r>mmx'te. A^y?® 

SSI 6 0cr>9#g<7)tfl^ (Q8) ** r i j izft&t. 7 

^(D)tCttJ&$^4„ iWI^Cs ^-7>-^08&l 6 
0<751 0#awffi^J (Q9 ) W r 0 j TfcSi:, ^Jffllfi 
^ (Qo) ■&L\s'^>VttcZ><r>X\ PMOS (PM3 
2) PMOS (PM3 1 ) A^yt^rO, PM 

OS ( P M 3 0 ) coy- htt«B(C<5, V b 2 c/VnW 7X 
«JE* { £nJP^ix4cO-C, PMOS ( PM3 0 ) H3"7b 
^rS. L^^'oT, *i?y?®8&l 6 0O9#Btf0t±i^ 
(Q8)**rij, l 0#S«7)tt57J (Q9) r 0j O 

«^tc«, rU^-^mt, WWKEfrk. PMO 
S (PM12)(OLI ^ffiflffi ( Vth) fttzi-rmj£i>>'<. 
/UtfiT-y7LtzmSiK >ff^ ( D ) tttlftS 

tit. ttz. i]*7y?mt& \ 6 ooi osacoffi^j (Q 

9 ) r i j i: , iMflMa^- (Qo) * { H P^i: 
=3rS<0T, PMOS (PM3 2) *^>-, PMOS (P 
M3 1 ) A^^t^rO, PMOS ( PM 3 0 ) CO?— h 

PMOS (PM3 0) {iTfVt^SrS. L^* ! ->t, 
y^ESSl 6 0«09#B^ai7J (Q8) *« r 1 J , 10 
SBOftTJ (Q9 ) *>' r l j com^zli. 7Vfr— : J 
mmz. VLCDtfO«E*»^>PMOS (PM12) «0L 

#v>ttmjE (vth) ^mins.v^ii't-y^yLtzms. 

[ 0 0 3 5 ] 01 7(±, *^)lftiO».«(Cti^T, 
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h. Zcrmi 7£fcWC. 4ftIli^I«(AR) £ 
HI 7(cjjrfiSS||fflfR«li» #-7>-?[H]g& 
1 60O9#Bc7)aj^ (Q8) jproj <7)«C'J> 0 . 

* (D) fc«|fr$ft$rv*wrc**. ifc. ■wswiffii* 
{±. ^^y^HISIl 60<7)9#ac7)ffi7J (Q8) a* 

r i j . i o#scoaj7j ( q 9 > a* r o j nmmx'h 

•5. r'Jf-v— i?«!iap«Jt, PMOS (PMl 2) <DL 

*v*#«e (vth) ^3tftt«su/</i^*r-yrLfcPffiH 
«e# ^ft#ig ( d ) izmnztL&im?*) a . 

RSMc. aMMfi^. ^^^^HISSl 6 0ct)9#B^ 
£B7J (Q8) a* r i j . i o#a</)tlJ7J (Q9) 

r ij <offi®~c$>io. Tv+v—swrntitz* vlcd 

COmEA^PMOS (PMl 2) fiOL^^llE (Vt 

mat (D> tcf*^$ii^„ 

[0036] <*m<3&JBO?£A&i%% ^' a-/K^ 

^0«>iai8{±, *imcommcoBm3<7)TFTjT3!t<7) 

/HCiiftS KW xK7^fA'l 3 00 
iMjHRl 5 7<Oflfi<O0^*«tft^EI»ai«*iirrilI» 
0T'$>l>. C1O01 8{C^-aj^JHIS&l 5 7li. 7'Jf 

■v - ^'ffliart k s v<s^s ( d ) cffiite § <i s 7° 

3. .KDlll 8^fe^T, fyyfmS&l 60O9#B 
<7)£ii7J (Q8) r i j -e&St. NMOS (NM3 

3 ) **;f>\ NMOS (NM34 ) ifi*7k%:h. £ 
fc, il^V9m^\ 6 0<5D1 0#@<7>ai7J (Q9 ) ** 

r 0 j T<bSt, NMOS (NM4 1 ) NMO 

5 (NM44 ) ^7t^r|, 0 ZZX\ NMOS ( NM 

4 1 ) tC(i, NMOS (NM4 2 ) 5r^UV P r e 1 
cory^-S^fft, NMOS (NM4 3) Srtf-LT 
V P r e 2 (7)7-0 f-ir-^Ej&sflW&S fit V >6 . -f-L 
T, NMOS (NM42) oy-NWBfcti* m^f- 
*<7Dfi±fth'-y h*^ NMOS (NM4 3) <7>y 

[0037] Ltztf-yX, NMOS (NM4 1 ) ifi^V 
X\ *^T-^«og±<2b'-y h<offi#< r o j Otfrgiz 
ti. rV^-iSnWtiZ, Vpre2^7 l Jf-v>-i/* 
tPHM^ii^ (D) tMSft. 

-ilBrtt, V p r e 1 COTU ^--v — a^KB^F W 
(D) ^^HSSl 

6 0c09#a<^tiJ7] (Q8) r l j . 1 0#S^fcB7J 
(Q9 ) r i j T"J>l>t« NMOS ( NM4 1 ) 

7, NMOS (NM44) 1 2r£ . £**T 

-^#±{4 by h£7)<i*i ro j <7)i:#tc<i. NMOS 
(NM45) * 4 ^7. NMOS (NM4 6 ) 1fi*Vhts: 



{±, NMOS (NM4 5) **:t>\ NMOS (NM4 

6) tf*7b%&. Ltzlfi-iX. NMOS (NM4 4) 

tf*yx\ m^T-? <7)g±fir f y h <mtf r oj«i 

-^fcte. /Jft-i/'Wt. Vp r e 4WU^- J r 
-STO&FKWyflMII (D) * 
*x-?tf>S±<at' y hc7)fi*s r i j (vm&izi^ T'J 
f"*->'*»Hlffll*ifc:» Vp r e 3«7'Jf+-i/'lE* { H 
W ( D ) £.mb%tL&. *SOt<OJB!B 

-t-«, t)*7v?mn\ 6o^#KWyK7^f^i 30 

it. ^-n%1)*coy-h h'7'f/N'l 40, *6»rM4^M 
ffliSSi 1 0(*I^^ig^tTi>J;v^ <> 

[0038] [mmcomm4 1 ^mm<mm\t. *% b j 

L. — OCOT^rHlSS-C'. X-^y^K^f-W^^mf&JB 
CDT>7°\5\ffitiiiJlT>7°®$&t *mffit& KWVF 

7>fA*i3o taiffl l tzmmmmx-h * . hi 9 12 . 

MzHtfh 3 0Offi73tIlS81 5 7<7D 

**=H»«**^-0»a-C*4. ^rfc. ^^H19T'«2, 
KW vft# (D) -*S3tO<o»**^L'C*J | 9. 4 
fe. 06tc^-rtH7J^°-y H2 2 0<7)ia^ti:*B&tTV> 
* . 0 1 9 J: d (c, jJ- (OP2DS0R 
<SA73«KF (-) ttll^^t^raWi:. NMOS (N 

m 5 9 ) t n yfyt ( c a i ) <r>mmnmm.^ 

tt. ££l, *1T>7 (OP 2 1 ) cOR«kA7J5&? 

(-) ayfyt (CA2, c a 3 ) <r>— -frcoffi 

^HflSMZtlb. nVTrW ( C A 2 ) Wft&Tf^ffi^ 
(2, NMOS (NM55) tNMOS ( NM 5 1 ) s *J 
il/NMOS (NM5 6) Sr^LT. fn— ^IHS&B 

(362) t=««S*l.4 4:i:t)fc:« NMOS ( NM 5 
5) tNMOS (NM5 2) Sr^-LT. 

(361) (C«^§fLl». 

[ 0 0 3 9 ] |SI«(C, 3>-f>t (CA3) com^f^ 
=FU. NMOS (NM57) tNMOS (NM53) % 
fcitA'NMOS (NM58) ZltLX . x^-^HlS&B 

(3 62) NMOS ( NM 5 

7) tNMOS (NM54) 7^— ^*HI8§A 
(361) CSSttS*lS. ^7>7 (OP21X0* 

KftA7J«^ ( + ) ti, T-'n-^lHlS&A ( 3 6 1 > tC» 

g!$ix. ^ryr ( o p 2 1 ) cotti±t(i. nmo s 
(6 0) i^UHi^v Ktc««3rt.&. 4^:, fn 

-y@SSA (361) CDtHflii. 7/7^70883 6 3 

tATJ^iX. ■7"yryr@K3 6 3c7)iB73(i. NMOS 
(NM6 1) Sr^LTaj7J-''«-yHK«fttSn*. 

T. ^7^7* (OP 2 1 ) (2. X>f •yf-h'^-v/N'v-^ 

mssffl^ryrigs&ta}7jTy7-iiissts-3ftfflL. 

7y7»36 3li, 7'Jf+-yffl^7y7T'J,§. 
[0040] NMOS ( NM 5 1 ) <T>*r— Y%W,Z\t, 
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i&FT-fcom.T&t'y hf (Dn) tfWtoZtl. NM 

os (NM5 2) <r>y-bnmziz. $&HT-?<o&rF 
{at"-y hm ( d n ) cr>%.mm&wmzti&. nmo s 

( NM 5 3) coy- hSffitfi. ^r-^coSTfitt" 
•y hO— 5±Ob'y hf (Dn+1) #SMd2*U NM 
OS (NM5 4tf0^r'-N«»c{i, ^f'-^ftTfi 
b'-y h^-^cob-y htt(Dnfl) cOSfKffi^EPfln 

NMOS (NM56) N NMOS ( NM 5 
8) s NMOS (NM59) . &J;t/NMOS (NM6 
1 ) Wf-hiSWi, fflWm^- (C r e s ) 
il, NMOS (NM55) . NMOS (NM57) . 
=fctfNMOS (NM6 0) CO?- MMtCtt. *Wft^ 
( C e n ) ^'EPJDS^I, . ZZX\ aWft^ (Ore 
s ) i±. (CL 1 ) T'ftO. ©JPfl^ <C e 

n)fl ?n.y? (CL1 ) <0£$K?n y?7:'S>&#\ 
dil^tOMWI^ (Ce n, Cpc)li. ?n-y? (C 
H ) frt>&J&.-f&J:?l l zlxi>^\ £fz. ayfy 
t(CA2) <7)S*ffit, ( C A 3 ) ^SS 

fte*Jp*LjfcMWBi. (affa^f'^-f (CA1 ) <o 
SMfcSfi*. t*3-^0»A (36 1 ) A» 

<=>tt*i *rap B fc p«ff ( va ) jwaasfu fn-^ia 

S&B (362) *>6ti % 312 (*>|SM«E ( V b ) 3&*ffi 
7j$it& 0 

[ 0 0 4 1 ] JJTF. *mmcr>BB<7)&jj®ffi 1 5 7 <75«J 

tts ««3t(Cr e s ) *<Hl^/V <SP*>. fflfflm^ 
(Ce n) *JLK;l^) <7)B# ( y-fe-y Mftf^B#) tc. N 

MOS (NM56) , NMOS (NM58) » NMOS 
(NM5 9) , &J:tfNMOS (NM6 1 ) ***>\ N 

MOS (NM55) . NMOS (NM57) . fcJ:t>'N 

MOS (NM60 ) a**?*:*:*. i<o*0B-C«. a* 

r/t (cai ) #y-tr-y jr^rvT* 

(OP 2 1 ) kta0l^-vtfn7[lHfc£flij£U sf^T 
( o p 2 l ) co&^m-te&lfUMX-fttitr?- < - ) 
<D«ffii (VA) <omEEt&.g>„ #3Xf>t 
(CA2, CA3 ) OffcfrJl f3- ^"HIS&B (36 

2) £&gi$;h.Stf9T\ #3y-fV-r ( C A 2 , CA 

3) ii s AV ( = Vb-Va) comi±<,z3E,n£tl-& ■> * 
fc, NMOS ( NM 6 1 ) #3}->\ NMOS ( NM 6 

o) i?*? ttth<r)X\ vujym^m ( d ) wj, "T 

3-^EKA (361) frt>&jjZtl2>mi 4»IBB8HW 
ff (Va) 

[0 04 2] fMWf-f- (Cr e s ) (HP*>, 

(Cen)tfH U"OP) ^ ( il^iftf^B# ) 
(C. NMOS (NM56) . NMOS (NM58) . N 
MOS (NM5 9 ) , fe'itA'NMOS ( NM6 1 ) tf«* 
7. NMOS (NM5 5K NMOS (NM5 7 ) , *5 
XX/NMOS (NM60) ifctW:** . d<5DWC' 
<±. NMOS (NM51-NM54) ^^7-'—^ 
T&2 b>y hcoffitci *)3r^|,U|M7i:^l) . 



ti 1 ), Tf^Tyr (op 2 1 ) coajTjst?* 1 ^. v 

a, Va-1/4AV, Va-1/2AV, Va-3/ 
4AV^|5gilIimE#tB7j£;flS. 5 ffiTJESS 

1 5 7lCX-f -y^FJr^M-v-^lHSgSrflgfflL, — POT 

vrtnissT-, x-y ■y^-F=jf-^>'N°>-^iEissffl(oryr[H]S5 
tajTjryriusst^Sftffl-ri) km >F?-f 30 

Ttt. U-b-y MWt**fc:. ay-rx* (CA 1 ) 2rSt« 
( U-fe -y h ) ■J-isBg*****:*). «MM2** < D ) £ 

*mm?>&mx°iz-ry'T>7®&3 6 3 s-isn 
[0043] <*ms0fmttfi&^v *->w8t 
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